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(54) Spread spectrum communication terminal apparatus in CDMA cellular telephone system 



(57) Plural demodulators (12A), (12B), and (12C) re- 
ceive a received signal (S1) which was transmitted from 
a certain base station and propagated via the different 
propagation paths respectively. Each of the demodulat- 
ed signals (S3A), (S3B), and (S3C) generates the de- 
modulated signal by examining the correlation between 
the received signal (S1 ) and a PN code. The system time 
managing counter has a count value to be initialized at 
the timing of the forefront of the spread code in the de- 
modulator when at least one of the plural demodulators 
starts the demodulation operation after power-on or after 
resetting. The signal synthesizer (15) synthesizes the 
demodulated signals, which are adjusted to coincide in 
timing with each other, from the plural demodulators at 
the suitable timing provided from the system time man- 
aging counter after the initialization and provide an out- 
puts of a synthetic demodulated signal (S4). The control 
circuit (14) reads the information of the time offset and 
so on of the PN code to the system time from the sync 
channel message on the sync channel in the synthetic 
demodulated signal, so that the system time of the base 
station is set to the system time managing counter. 
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Description 

This invention relates to a spread spectrum commu- 
nication receiver, more particularly to a spread spectrum 
communication terminal apparatus in which a mobile ter- 
minal apparatus of CDMA (Code Division Multiple Ac- 
cess) cellular system is built within. 

The CDMA digital cellular system differs from the 
other cellular systems on the point that the same fre- 
quency is used by all base stations of the system con- 
taining the neighboring cells (service areas). In this 
CDMA system digital cellular, it has been prescribed that 
the forward link channel, that is, the channel from the 
base station to the mobile station should be composed 
of the four code channels, a pilot channel, a sync chan- 
nel, a paging channel, and a traffic channel. 

The pilot channel is the channel for repeatedly trans- 
mitting the Pseudo Noise code (hereinafter, referred to 
as the PN code), and is used for synchronism acquisi- 
tion, maintenance, clock reproduction in the mobile sta- 
tion. The communication data is not transmitted on this 
pilot channel. 

The sync channel is used for obtaining the time in- 
formation and adjusting the timing of the long period PN 
code between the base station and the mobile station. 
The paging channel is used for transmission of the traffic 
channel allocating information as well as the information 
needed for hand-off and the terminal call information of 
the time of receiving. The traffic channel is used for trans- 
mission of the voice information of the time of speaking. 

In Fig. 1 , the transmitting unit of the base station side 
of the CDMA system digital cellular is shown. The trans- 
mitting unit 1 generates four code channel products by 
multiplying data of the four code channels by the spread 
codes respectively, and transmits the channel products 
with the same frequency after multiplexing them. In this 
system, the code which is resulted from multiplying the 
PN code by the Walsh code is used as the spread code, 
and such method in which the spread code is changed 
by changing the Walsh code, for each channel, into "0", 
"32', "1 ", and °n - is adopted, wherein the code length of 
the Walsh code is 64. 

The transmitting unit 1 sends as a pilot channel the 
product of the multiplication of the PN code and the 
Walsh code which is always zero, that is, the result of 
the exclustve-OR just as it is. Therefore, it means that 
the PN code is transmitted just as it is on the pilot chan- 
nel. Accordingly, detection of the PN code by the mobile 
station means examining the timing of the spread code 
which is transmitted using the pilot channel. The mobile 
station can demodulate the data of the desired code 
channel by selecting the spread code. 

The mobile terminal of the conventional cellular tel- 
ephone system has only one demodulator. Even if two 
demodulators are equipped, those are simply equipped 
for space diversity, therefore those operate at the same 
timing. On the other hand, in the CDMA system digital 
cellular, the mobile terminal has adopted such scheme 



that multiple reflected waves from the base station are 
received and synthesized. The multiple reflected waves, 
which are referred as 'multi-path", reach the mobile sta- 
tion with propagation delays corresponding to differenc- 

5 es between the propagation distances resulting from be- 
ing reflected by reflective objects such as buildings. 

In the CDMA system digital cellular, such scheme is 
adopted that the quality of communication is improved 
by demodulating the signals which are corresponding to 

10 respective paths by means of the plural demodulators, 
utilizing such features of spread spectrum communica- 
tion that even if there are a plenty of multi-path they can 
be individually separated and demodulated, and synthe- 
sizing them. However, the propagation time of each re- 

15 fleeted wave continuously varies in response to move- 
ment of the mobile terminal, thereby the difference of the 
processing time among respective demodulators also 
varies. Consequently, each demodulator has to operate 
on the basis of an independent timer (counter). Further, 

20 the mobile terminal has a signal synthesizer, etc. oper- 
ating on the timing being different from the timings of 
these plural demodulators, accordingly the function for 
totally managing these plural timings must be realized to 
have the receiving function meeting the specification. 

25 it is an object of this invention to provide a commu- 
nication terminal apparatus having the function for totally 
managing the timings of the respective demodulators 
even if there are any changes in the processing timings 
of the respective demodulators due to the changes of the 

30 magnitude of the propagation delay of the respective 
paths consisting of the multi-path. 

In the spread spectrum communication receiver ac- 
cording to this invention, plural demodulators (12A), 
(12B) and (12C) are provided with the received signal 

35 (S1 ) which is transmitted from the same base station and 
propagated via the different propagation paths. A signal 
synthesizer synthesizes the demodulated signals (S3A), 
(S3B), and (S3C) which have been demodulated by tak- 
ing the correlation of the received signal (S1 ) and the PN 

40 code at each demodulator, and outputs it as the synthetic 
demodulated signal (S4). A system time managing coun- 
ter has such a function that when at least one of the plural 
demodulators starts the demodulating operation after 
power-on or after resetting, the count value is initialized 

45 at the timing of the forefront of the PN code in the de- 
modulator. 

Further, in this invention, the system time managing 
counter (5) advances the count value of the system time 
managing counter (5) by the time offset of the PN code 

so which is obtained from the received signal (S1 ), and then 
restarts the counting operation at the forefront of the spe- 
cific digit number, hereby the count value of the higher 
order digit than the number is set. 

Further, in this invention, such a function is provided 

55 in the system time managing counter (5) that the timing 
of the specific bit of the counter and the timing of the spe- 
cific bit of each of the counters which are included in the 
demodulators (12A), (12B), and (12C) are compared, 
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and the timing of the specific bit is caused to coincide 
with the earliest one of the demodulators which are now 
demodulating, hereby the count value is sometimes ad- 
vanced and sometimes delayed. 

When at least one of the plural demodulators (1 2A), 
(1 2B), and (1 2C) has started the demodulating operation 
after power-on or after resetting, the count value of the 
system time managing counter (5) is initialized at the tim- 
ing of the forefront of the PN code in the demodulator 
(12A), (12B) and (12C). As a result, it is able to cause 
the signal synthesizer (13) to operate correctly at the 
time of receiving the sync channel, and also able to con- 
trol it to be such a status that the data of the sync channel 
can be received. 

Further, when the count value of the higher order 
digit is set in the system time managing counter (5), the 
time offset of the PN code which is sent by the base sta- 
tion is corrected first, and then the count value of the 
higher order digit is set at the forefront of the stated digit 
number. Hereby, the bit number of the compactor (19) 
which gives the set timing can be diminished, and the 
problems which are concerned in the operating speed of 
the apparatus can be alleviated. 

Furthermore, the specific bits of the counters which 
are provided independently in respective demodulators 
(1 2A), (1 2B). and (1 2C) and the timing of the specific bit 
of the system time managing counter (5) are compared, 
and the timing of the specific bit is caused to coincide 
with the earliest one of the demodulators which are now 
demodulating. Hereby, the count value of the system 
time managing counter can be adjusted to follow the 
change of the propagation delay property. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed de- 
scription when read in conjunction with the accompany- 
ing drawings in which like parts are designated by like 
reference numerals or characters. 

Fig. 1 is a block diagram showing the channel con- 
figuration of the forward link (direction from a base 
station to a mobile terminal) of CDMA cellular; 
Fig. 2 is a block diagram showing an embodiment of 
the demodulating unit which is utilized in the spread 
spectrum communication terminal apparatus 
according to this invention; 

Figs. 3A and 3B are timing charts used for the 
description of the relation between the system time 
and the super-frame; 

Fig. 4 is a block diagram showing the configuration 
of the system time managing counter; 
Fig. 5 is a flow chart showing the procedure for set- 
ting the super-frame; 

Fig. 6 is a block diagram explaining the system time 
adjusting circuit and its peripheral circuit; 
Figs. 7A to 7E are timing charts explaining the 
method for adjusting the system time during demod- 
ulating; 

Figs. 8A to 8C are timing charts explaining the time 



relation between the counter which is included in the 
demodulator and the system time managing coun- 
ter; and 

Fig. 9 is a block diagram showing the configuration 
5 of the system time adjusting circuit. 

Preferred embodiments of this invention will be de- 
scribed with reference to the accompanying drawings: 



Fig. 2 generally shows a demodulating unit 10 of a 
mobile communication terminal apparatus according to 
the present invention . The mobile communication termi- 

15 nat apparatus obtains a received signal S1 by receiving 
a transmitting signal from each base station. The re- 
ceived signal S1 includes four components, a pilot chan- 
nel, a sync channel, a paging channel, and a traffic chan- 
nel as stated above, and the signal S1 is applied to a PN 

20 code detector, and demodulators 12A, 12B, 12C of the 
demodulating unit 10. The PN code detector 11 detects 
the timing of the PN code included in the pilot channel, 
and outputs a timing detection signal S2. This timing de- 
tection signal S2 is applied to a control circuit 14. The 

25 control circuit 14 generates demodulator control signals 
DMC1 , DMC2, and DMC3 based on the timing detection 
signal S2 and applies to demodulators 12A, 12B, and 
1 2C respectively. Here the control circuit 14 is composed 
of CPU, and controls each circuit of the mobile commu- 

30 nication terminal apparatus as well as various signal 
processes. The demodulators 12A to 12C are initialized 
by the demodulator control signals DMC1 to DMC3 re- 
spectively, that is, a PN code generator in each demod- 
ulator is adjusted in timing to the PN code of demodula- 

35 tion data of the path which will be demodulated by the 
demodulator, so that the operation of the demodulators 
12A to 12C starts. After this demodulate operation has 
started, the demodulators 12A, 12B, and 12C respec- 
tively continue the demodulation operation while follow- 

*o ing to the advance or delay of the data included in the 
received signal S1. 

The demodulators 1 2A to 12C and the PN code de- 
tector 11 each includes a counter (not shown) for gener- 
ating a timing signal needed to the operation. 

45 The demodulators 1 2 A to 1 2C generate demodulat- 
ed data S3A, S3B, and S3C respectively based on the 
received signal S1 . The demodulated data generated at 
the demodulators 12A to 12C are adjusted in timing to 
coincide with each other at output buffers and applied to 

50 a signal synthesizer 13. The signal synthesizer 1 3 syn- 
thesizes the applied demodulated data by adding these 
data to generate synthetic demodulated data S4. This 
synthetic demodulated data S4 is applied to the control 
circuit 1 4, and then outputted as receiving data S5 to be 

55 processed. 

The demodulator 10 has a system time managing 
counter 15 for managing the reference timing of the en- 
tire mobile terminal. The system time managing counter 



10 (1 ) General Configuration of the Demodulating Unit 
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15 applies the reference timing signal to the signal syn- 
thesizer 13 and a transmitter (not shown). 

(2) Establishment of the System Time by the 
Demodulating Unit 

(2-1) Initial Operation 

The mobile communication terminal apparatus has 
to establish the reference timing which is synchronized 
with the system time being the reference time which is 
maintained by the base station. Therefore, the mobile 
communication terminal apparatus receives the sync 
channel after power-on or after resetting. By receiving 
the message in the sync channel, and knowing the set 
timing and the set value which are contained in it, the 
reference timing is established. 

The count value of the system time managing coun- 
ter 1 5 is reset in the initial timing of the PN signal gener- 
ated by the demodulator which demodulated the sync 
channel, and on the basis of that timing a suitable timing 
for receiving the message of the sync channel is given 
to the signal synthesizer 13. 

The reason why the initial timing of the PN code is 
used is that the forefront of the frame of the sync channel 
coincides with the forefront of the PN code. In this man- 
ner, the data of the sync channel which have been de- 
modulated in respective demodulators 12A to 12C are 
synthesized in the signal synthesizer 13, and then ap- 
plied to the control circuit 1 4. The sync channel message 
is interpreted by the control circuit 14. 

(2-2) Initialization of the System Time (Summary) 

Next, a procedure for setting the system time in the 
system time managing counter 1 5 is explained with ref- 
erence to Figs. 3A and 3B. At first, the control circuit 14 
takes out the information of the time offset of the PN 
code, the super-frame number and its setting timing from 
the sync channel message. The system time of each 
base station is in common, however, the PN code sent 
by each base station is transmitted with the predeter- 
mined time offset with respect to the system time so that 
the mobile communication terminal is able to identify 
each base station. On the other hand, the data of the 
paging channel and the traffic channel of all base sta- 
tions are sent with the timing of the system time, so there 
is not a time offset to the system time. The purpose of 
this is that the timing of the receiving data is not changed 
even though the base station which is received is 
switched, or handed off. 

First, the control circuit 14 takes out the information 
of the time offset of the PN code, the super-frame 
number and its setting timing from the sync channel mes- 
sage. 

To receive these channels, it is required to know the 
magnitude of the time offset of the PN code. When the 
sync channel is received, the magnitude of the offset is 



not known, so the forefront of the frame of the sync chan- 
nel is sent in such a manner that it is offset by the same 
magnitude as the PN code. The forefront of the su- 
per-frame of the system time is coincides with the fore- 
s front of the PN code without a time offset, therefore, at 
the time that the message of the sync channel has been 
received, the operation of the system time managing 
counter 15 has the similar time offset, usually. 

One division in Fig. 3A shows one period of the PN 
code (pilot PN code) of the system time, 26.667 ms. 
Three of this forms a super-frame. On the other hand, 
one division in Fig. 3B shows one period of the sync 
channel super-frame, which corresponds to three divi- 
sions in Fig. 3A, 80 ms, and is shifted by the time offset 
of the PN code. This figure shows the aspects of receiv- 
ing of the sync channel message and setting of the sys- 
tem time in the mobile communication terminal. 

The base station sends the pilot PN code, which is 
the spread code, in such a manner that it is caused to 
delay by the time offset of the PN code (the pilot PN off- 
set). Sending of the sync channel message is started at 
the forefront of this super-frame. According to the spec- 
ification of the CDMA cellular, it has been stated that the 
system time is set after the time of, for instance, (the pe- 
riod of four super-frames) - (pilot PN offset) has past from 
the end of the super-frame by which the last of the sync 
channel message has been sent. 

(2-3) Initialization of the System Time (Embodiment) 

An example of the circuit for realizing such operation 
is shown in Fig. 4. In this figure, the system time manag- 
ing counter 15 is composed of a super-frame counter 
16A, a frame counter 16B, a tip counter 16C, and a sys- 
tem clock counter 16D. 

The pilot PN offset adjust indication signal S6 is ap- 
plied to a pilot PN offset setting circuit 17, and the pilot 
PN offset setting circuit 1 7 outputs a pilot PN offset value 
SB and a load signal S10. The adder 18 adds the output 
count value S7 of the tip counter 16C with the pilot PN 
offset value S8, and then outputs the result of the addi- 
tion as the varied value S9. The varied value S9 is loaded 
to the tip counter 1 6C in response to the load signal S 1 0. 
Owing to this operation, the system time value S11 can 
be advanced by an amount of the pilot PN offset time. 

The comparator 19 compares the super-frame set- 
ting indication S12 with the count value S13, and then 
outputs the super-frame setting signal S1 4 being the ac- 
tive pulse when the timing which satisfies the above con- 
dition has become. At this timing, the set value S1 5 which 
has been written in the set value circuit 20 is loaded into 
the super-frame counter 16A. At this time, the frame 
counters 1 6B, 1 6C, and 1 6D are cleared by the clear sig- 
nal S16 which is given from the initializing circuit 21 . In 
this manner, at the forefront of the fifth super-frame from 
the super-frame including the last of the sync channel 
message, the super-frame number is set to the su- 
per-frame counter 16A. The clear signal S16 is generat- 
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ed by the initialization indicate signal S17 and the de- 
modulator initial timing signals S18A, S1BB, and S18C. 

By the above processing, the system time is set in 
the system time managing counter 1 5, and such a state 
becomes that the paging channel and the traffic channel 
can be received. Correctly speaking, the system time is 
maintained in the mobile communication terminal in such 
a manner that it is delayed to the amount of the signal 
propagation delay with respect to the base station, and 
has been thus stated in the specification of CDMA cellu- 
lar. To decide whether it is the setting timing or not, the 
comparator 1 9 is used. If the counter for the system time 
has been put forward to the amount of the pilot PN offset 
(step SP7 in Fig. 5, provided that ail of the digits of which 
orders are lower than the frame number are zero, it is 
needed to merely examine that any of the digits of which 
orders are frame number and over is coincide with the 
setting frame by comparison (step SP8 of Fig. 5), hence 
the bit number of the comparator can be diminished. This 
means that the logic circuit which has lower operating 
speed can be used to compose the comparator 1 9, and 
possibility of realization of the circuit become higher. 

Further, in the above, the super-frame number is set 
to the super-frame counter after advancing the count val- 
ue of the tip counter. However, the time offset may be 
loaded to the tip counter 16C when the count value of 
the tip counter just after setting the super-frame number 
to the super-frame counter is zero. 

(2-4) Adjustment of the System Time 

With the foregoing the initialization of the system 
time has finished, however, the system time which is 
managed by the mobile station is different from that of 
the base station, and it is now advanced and now de- 
layed temporally. This is due to the fact that when the 
terminal has moved the propagation distance between 
the base station and the mobile terminal changes, and 
hence the receive timing changes. Particularly in the 
case of midst of talking, that is, in the case where trans- 
mitt ing-receiving with traffic channel is being done, when 
the timing of transmitting-receiving has varied for the rea- 
son that the mobile communication terminal has gone 
away or come near to the base station, it is needed to 
change the timing of the signal synthesizer 1 3 and the 
transmitter, proportionally. 

In that case, it is not allowed to sharply change the 
reference timing, so as to prevent from making it impos- 
sible to demodulate the data at the base station. In this 
invention, the circuit shown in Fig. 6 causes the counter 
of the system time managing counter 1 5 of Fig. 2 to follow 
the change of the receive timing at the speed which has 
been stated in the specification of CDMA cellular. This 
circuit is composed of the system time adjusting circuit 
22, the system clock counter 16D, and the timing gener- 
ating circuit 23. 

The timing generating circuit 23 generates the check 
timing S20 and the adjust timing S21 from the count val- 



ue S19 of the system clock counter 16D. The specific 
bits S22A, S22B, and S22C, and the data validity signals 
S23A, S23B, and S23C which indicate validity/invalidity 
of the data are inputted to the system time adjusting cir- 

5 cuit 22 from respective demodulators 12A, 12B, and 
12C. But. the period of the check timing signal S20 have 
to be more than or equal to the period of the specific bits 
S22A to S22C of the counter of each demodulator. If the 
period is too large the frequency of adjustment becomes 

io small, hence it is to be adequately determined. 

The period of the specific bit of each demodulator 
12A to 12C may be set to a sufficiently large value, so 
as to dont mistake it for a period due to a time difference 
of respective paths of the multi-path. In Fig. 7E, the spe- 

15 cific bits of each demodulator 1 2A to 1 2C and the system 
time managing counter 1 5 are explained using the same 
grades. From the system time adjusting circuit 22. the 
delay directing signal S24 and the advance directing sig- 
nal S25 are applied to the system time managing counter 

20 15. 

Usually, the system time managing counter 15 is in- 
cremented at the constant speed. In this example, the 
operation for causing the counter 1 5 to be delayed is re- 
alized by stopping the counter temporarily. That is, at the 
25 time when it should be counted as with "0, 1 , 2, 3, it 
is counted as with "0, 1 , 

1, 2, 3 " This can be realized by setting the delay di- 
recting signal S24 which is inputted to the enable input 
of the system clock counter 16D to disable. 

30 On the other hand, to advance the system clock 
counter 16D, one number is skipped in counting. That is, 
at the time when it should be counted as with "0, 1 , 2, 

3, it is counted as with "0, 1 , 3 "By activating the 

advance directing signal S25 which is connected to the 

35 load input of the system clock counter 16D, "3" can be 
loaded next to "1 ". 

Next, the method for generating the delay directing 
signal S24 and the advance directing signal S25 is ex- 
plained with reference to Fig. 6. At first, a logical product 

40 of the specific bits of the counters of respective demod- 
ulators 1 2A to 12C is taken (A logical add may be taken. 
But, in this case, the check timing which will be next ex- 
plained should become a leading edge rather than a trail- 
ing edge, and the state decided is thus changed). The 

45 trailing edge of the logical product signal is coincide with 
the trailing edge of the counter having the most ad- 
vanced timing out of the three demodulators 1 2 A to 1 2C. 

The trailing edge of the logical product output is com- 
pared in timing to the trailing edge of the check timing 

50 signal S20. That aspect is illustrated in Figs. 8 A to 8C. 
On the both sides of the trailing edge of the check timing 
signal S20, the logical product output S26 is sampled. If 
its result is 'L, L", then it is needed to advance the system 
time value S11 . hence the advance directing signal S25 

55 is activated. 

If the result is "H, L" which means the nearly same 
timings, then it is needed to neither advance nor delay 
it, therefore the advance directing signal S25 and the de- 
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lay directing signal S24 are not activated. In the case 
where the result is "H, IT, it is needed to delay the system 
time, so the delay directing signal S24 is activated. Here- 
by, it can approach the timing of the most advanced de- 
modulator which is demodulating the system time. The 
reason why the term "approach" has been used is that 
an amount of only one step of the counter can be adjust- 
ed per one time, that is, the timing cannot be caused to 
coincide with the other by changing of one time. In the 
specif ication of CDMA eel tu tar, hasty changing of the 
transmitting timing is inhibited, hence, matching of the 
adjusting speed is realized by adequately selecting the 
period of the check timing signal S20 which is inputted 
to the system time adjusting circuit 22. 

Fig. 9 shows an example of the system time adjust- 
ing circuit 22 for realizing these. Logical products of the 
specific bits 22A to 22C of the counters of respective de- 
modulators 12A to 12C and the data validity signals 
S23A to S23C of the demodulators 1 2A to 1 2C are taken, 
with the respective AND circuits 24A, 24B, and 24C. This 
is performed in order to preclude the demodulators 12A 
to 12C which are not demodulating from the object of 
timing adjustment of the system time. The output of the 
AND circuit 25 is shown by the S26 of Fig. 7D. This signal 
S26 is inputted to the shift register 26, and the data which 
have been sampled at the timings of the broken lines 
shown in Figs. 8A to 8C are outputted as the delayed 
outputs S27A and S27B. 

The adjust timing generating unit 27 generates the 
advance directing signal S25 or the delay directing signal 
S26, in accordance with the same algorithm as the ex- 
planation of Figs. 8A to 8C. In the OR circuit 28, logical 
add is taken with respect to the data validity signals S23A 
to S23C of all demodulators. At this time, in the case 
where the output S28 is "L", it means that all demodula- 
tors 12A to 12C are in the state of data invalidity, and in 
this case, the adjust timing generating unit 27 controls 
both of the advance directing signal S25 and the delay 
directing signal S24 to be not activated. 

(2-5) Effects 

As stated above, after the demodulators 1 2A to 1 2C 
have started demodulation, the system time managing 
counter 15 is initialized at the forefront of the PN code 
which has been detected on the demodulators 12A to 
1 2C, as a result, it is able to cause the signal synthesizer 
1 3 to operate correctly at the time of receiving the sync 
channel, and also able to control it to be such a state that 
the sync channel message can be certainly received. 

Besides, when the super-frame number is set in the 
system time managing counter 15, the time offset of the 
PN code which is sent by the base station is corrected 
first, and then the super-frame number is set at the fore- 
front of the frame of the stated sync channel, as a result, 
the bit number of the comparator 19 which gives the set 
timing can be diminished, and the problems which are 
concerned in the operating speed of the apparatus can 



be alleviated. 

Further, the specific bits S22A to S22C of the 
counters which are included independently in respective 
demodulators 1 2A to 1 2C for generating the timings of 

s them and the timings S20 and S21 of the specific bit of 
the system clock counter 16D are compared, and the 
system clock counter 16D can be advanced or delayed, 
as a result, even though the propagation delay time of 
each path of multi-path changes the timing of the signal 

io synthesizer 1 3 or the transmitting system can be adjust- 
ed in accordance with the specification of CDMA cellular. 
Hereby, the stabilized transmitting/receiving can be re- 
alized. 

is (3) Other Embodiments 

In the above embodiment the demodulating unit of 
the digital cellular mobile terminal of CDMA system has 
been described. However, this invention is not only lim- 

20 ited to such a case but is possible to be widely applied 
to the communication terminal apparatus which has sim- 
ilarly adopted CDMA system. 

As stated above, according to this invention, a com- 
munication terminal apparatus can be obtained, in which 

25 the system time of the apparatus can be controlled to be 
such a state that the signal synthesizer can correctly op- 
erate at a time of receiving the control channel after pow- 
er-on or after resetting. 

Further, as stated above, according to this invention, 

30 a communication terminal apparatus can be obtained, 
wherein the apparatus includes the system time manag- 
ing counter of which operating speed at the time of set- 
ting of the upper digit of the system time is fast. 

As stated above, according to this invention, the tim- 

35 ing of the specific bit of the system time managing coun- 
ter is caused to coincide with the fastest one out of the 
demodulators which are demodulating, as a result, a 
communication terminal apparatus including the system 
time managing counter which is able to adjust the count 

<o value following to the change of the propagation delay 
property can be obtained. 

While there has been described in connection with 
the preferred embodiments of the invention, it will be ob- 
vious to those skilled in the art that various changes and 

45 modifications may be aimed, therefore, to cover in the 
appended claims all such changes and modifications as 
fall within the scope of the invention. 



1 . A spread spectrum communication terminal appara- 
tus comprising: 

a plurality of demodulators for receiving a signal 
received via different propagation paths after 
being transmitted from a certain base station 
and for generating demodulated signals by 
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examining the correlation of said received sig- 
nal and a pseudo noise code; 
a system time managing counter for producing 
a count value to be initialized at the timing of the 
forefront of the pseudo noise code in said 
demodulator when at least one of said plurality 
of demodulators has started the demodulating 
operation; 

a signal synthesizer for synthesizing said 
demodulated signal from said plurality of 
demodulators at a suitable timing given from 
said initialized system time managing counter 
to generate a synthetic demodulated signal; and 
control means for receiving the synthetic 
demodulated signal from said signal synthe- 
sizer, for extracting timing information from said 
synthetic demodulated signal, and for setting 
the system time of said base station to said sys- 
tem time managing counter on the basis of said 
timing information. 

2. The spread spectrum communication terminal 
apparatus according to claim 1 , wherein 

said control means is arranged to extract said 
timing information with respect to the time offset 
of said pseudo noise code for the system time 
of said base station from the sync channel in the 
synthetic demodulated signal. 

3. The spread spectrum communication terminal 
apparatus according to claim 1 , wherein 

said system time managing counter has means 
for setting the system time offset by a predeter- 
mined time for the timing of the forefront of said 
pseudo noise code. 

4. A spread spectrum communication terminal appara- 
tus comprising: 

a plurality of demodulators for receiving a signal 
which is received via the different propagation 
paths after it has been transmitted from a certain 
base station and for generating demodulated 
signals by examining the correlation of said 
received signal and the pseudo noise code; 
a signal synthesizer for synthesizing said 
demodulated signal to generate an output of a 
synthetic modulated signal; 
control means for extracting a time offset, a 
super-frame number, and a set timing value of 
the super-frame number of the pseudo noise 
code from the information included in the sync 
channel of said synthetic modulated signal; and 
a system time managing counter having a 
super-frame counter for counting the 
super-frame, time offset means for shifting the 



count timing of said super-frame counter by the 
predetermined time offset, super-frame number 
setting means for making the count operation of 
said super-frame to be continued from the pre- 
5 determined super-frame number when the 

count value of said super-frame counter 
become the counter value determined based on 
the set timing value of said super-frame number. 

10 5. The spread spectrum communication terminal 
apparatus according to claim 4, wherein 

said time offset means has a time setting means 
to which a predetermined time offset value is set 
and a second counter arranged to have a count 
value advanced in response to the time offset 
value provided from said time offset means, 
said super-frame counter being arranged to 
count carry signals from said second counter, 
said super-frame number setting means having 
a number setting device to which the super 
frame number is set and a comparator for com- 
paring the count value of said super-frame 
counter with the set timing value of the 
super-frame number, such that if the count 
value of said super-frame counter coincides 
with the set timing value of said super-frame 
number, said super-frame number in said 
number setting device is set to the super-frame 
counter. 

6. A spread spectrum communication terminal appara- 
tus comprising: 

a plurality of demodulators for receiving a signal 
received via the different propagation paths 
after being transmitted from a certain base sta- 
tion and for generating demodulated signals by 
examining the correlation of said received sig- 
nal and the pseudo noise code; 
a signal synthesizer for synthesizing the 
demodulated signals to generate an output of 
the synthetic demodulated signal; and 
a system time managing counter to which the 
system time of said base station is set; wherein 
said system time managing counter has a sys- 
tem time adjusting circuit for advancing or 
delaying the count value by comparing the tim- 
ing of the specific bit with the timing of the spe- 
cific bit of each counter which is built in said 
demodulator, and causing to coincide the timing 
of said specific bit with the earliest one of the 
demodulators which are now demodulating. 
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